Alr Clcaﬁing Aqtivitiou at Argonno Nationnl Laboratory

Prooéntod at tho Los Alamoes Mooting of tho
Air Cloaning Sominar

Soptombox 21-23, 1953

"By D. P, O'Neil, ANL

Tho majority of tholair cleaainz studies made at Argonne vary little
fron thoso thnt woﬁld bo made in any large diversified ressarch laboratory.
This morning I would like t{o discuss two of the investigations we've made
within the past year, one of which has already been completed, the other
io 8441l in progrecn.

The first concorngd the 1nvéstig&tion of the absorption of some halogen
gases fron an air Btreﬁm. Bofore any work was started on this project a
poarch of tho literaturq rqvealod that eeséntially tvo methods used in the
pant sﬁould be investigatod to determine thelr applicability to our setup,
neae vere first, a method dy T. P. Hignett and M. R. Sieéel in Industrial
Engineering Chomiotry, 41,2493 (1949) wherein they used a four foot.decp bed
.of %";- 4" 00li%ic limestone particles to extract HF from the exhaust gases
of a-fhoephaté roaating procens where the temperature of thq gases ranged
from 200 to 900°F, Efficiencies of 71 to 96¢ wore obtained with the aid of
a rocycio procooo used to remove the calcium fluoride fines and thefoby pro—
vido fresh reaction surface. The 83litic type, i.e.& the large opon grained
typo limeztono, was found to be superior to non-éélitic (fipe grain structure)
fuch ae crusﬁod marblo, bocauso the calcium fluoride reaction product held to
tho parént calcivm carbonsic lean tonacigpoly. ‘

The other method for removal of halogons was that of absorption dy acru.bbinu

Taic hnd been 1nvontigatod by W. B. Burford and J. M. Hamilton in National
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maintain the opray cono had little offoct on tho efficiency. W1£h contoct
tino as short as 1.7 soconds, it was found that 984% officicncion woroe
obtained for fluorino absoorption, whilo hydrogen halides showed comparable
aboorption efficiencies,.

At concontrations ranging from 900 to 70,000 PFM and under wvarious
oporating conditions, the lowcot efficiency obtoined for any halogen or inter—
halogen in the scrubber was groater than 90%.

From these results, and.many others which time will not permit us to
discuss, it was concluded that the 83litic-limostone is adeguate for the
romoval of HF from air streoams at room temperature until about 50% of the bed
is consumed, providing particles 4 - 3" 4n dismeter are used. An increese in
the dopth of bed will givé an increase in efficiency vhile & dscrease in particle

sizo will increase capacity. The limestone, however, is not Adeqpato for

halogens other than HF particularly bromides 1f a high efficiency and capacity

. are doaired.

The concurrent spray tower with 1 stage will effectively remove halides
and interhalogons with efficiencies groater than 90% when a 5% EQCH scrubber
solution 1o used, In addition, there is the edvantego of vworking undor a
nogligible pressure drop through the pystem bocauso of‘the aspiratory effect
of tho spray nozzle, msking an increase in dblower capscity or strengthening
of ductwork in the exicting system uﬁneceoaﬁryy It 10 ostimated that using
tho consorvative distance of 1 foot Poiweon each of three otagea'and uoing 3000
to 6000 pounds por hour of scrubber liquid por sq. ft. of tower with o gac

contact timo of 1.7 seconds, a halogen concentration of 2000 ppm would bs reduced

to an effluont concontration of 10 ppm.
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Thie work wap done by Mossrs, R. C. Liimatainon and M. lovenson of the
ANL Chemical Xnginooring Divicion and is writton up morc'thoroughly in AYL v
Roport 5015, |

4nother study dbrought on by economic considorations revolves around theo
prefiltors boing used in the laboratory boods. Those filiers used in tho
rear of all hoods as shown preoviously by Mr. VanValzah serve two useful
purposen; first, they act as diffusors moking for an even flow across tho
face of the hood, and secondly, they prefilter tho air before it passes through
the final filter and thereby 1t is hopod they increase the life of the final
A¥C filter. Howover, this second point has never definitely becn established
and the exact offoct on the 1life of the final filter is not known, The pre-
filters in use (PF 314) have an averasge life of from 3 to 6 monthe.  While the
final filters vary from 12 to 18 months, the relative cost of the final to the
prefilter is approximately 10-1. | .

Theoretically, the prefilter.could shorten the life of the finpl filter
by only intercopting the large particles and thereby permit the ;maller ones®
to pass through to the final filter where they could plug it more rapidly than
if tho large particles hed becn allowed to pass. This poésibility is, of courses,
remote, but has not been recolved, so a test was undertaken to determino the
trve situwation. ' .

A typical hood was selocted in & new bullding in which the supply eir
is profiltercd and oir samples were taken pimultancously on the clean &nd
dirty sido of a ncw hood prefilter using AA millipore filters.

These samples were taken poriodically over a gwé months pericd, counted,

- and sizod. The counts ranged from 32,000 to 900,000 particles per cubic foot,

and hnd an estimated goomotric moon diamoter of .17 4 and a slendard doviation
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of 3.28 on tho dirly sicdo and .12 a1 with a standard doviation of 3.0 on tho
clcan sido. These valuon for tho geomotric moan diamctor were odbiaincd dy

exirapolating the curves obtained by plotting tho cumulative porcont less than

a cortain sizo ve., that size on logarithmic prodadbility paper. For‘example,' _

-~

on the dirty side it was found that 80% of the dust was .52 m or less in

diameter and that 98.5% of tho dumst was 3,0 1 or loss in diamoter. There ware

othor'intermcdiate points that foil along this line, dut tho smallost sized
group plotted was that in the range from e52 A1 down to the limit of rosolution
of tho microscope which was plotted at the .52 m size. Since this gfoup
contained 80% of the dust{ it was then necossary to extrapolate back to the

50% size to determine the geomotric mean vize of the dust,

The stondard deviations vere obtained by dividing tho 84.13% eizo by

- the 50% sizec as selected from the logarithmic p%obability plot.

Efficiencies of the prefilter, by count, ranged from 17.2% to 69% with an
averaege of MZ.Z%. Thepe efficiencies were for pérticlos «33 A in dimmeter or
larger, «33.1 being the limit of resolution for the lens coﬁbination wsod for
counting. EHowover, only 36% of‘tha dust slzod was greater than .33.4 in
diameter as determined by the logarithmic probabilit& curve and 8o it is
expocted that the true efficiency will be pomewhat less, |

From these preliminary studiods, we now know tho approxim&te.nize
distridution of tho dust we'lre doaling with, and the efficiency by count of
the PF314 prefilter. However, the really important work lies shead, that is
the offect of the prefilter on the life of the final filter. We plan to get
information on this by installing three or four different typee of prefilters

in difforont modules with similar dust exposuro. By pro-weighing these filters
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oand tho final AEC {iltor, and dotormining tho original prounuro‘drop acrosg
both, tho lifc and weight gnin of oach typo including tho final filter can
be doterminod. A singlo somple with each type will not bo significant
statiotically ond so it is oxpocted that thios ;ork will continuve over o
pofiod of timo. :

It 18 hoped that more conclusive rosulte will be availadble next year,




VENTITATION ACTIVITIES AND YROGRAMS AT ARGONNE NATIONAL, LABORATORY

By R. W. Van Valzah, ANL

Tho ventilation program at Argonno may be coneslidored as having progrossced
through three perlods, the first being the design and construction pericd, thre
second being an operating poriod of sevoral yoara, and tho third beling & transi-
tion period in which modifications to tho presont systems are noceooary in order
to meet the new requiromonts and domando of the sclentifilc staff. Changos and
additions have boen made during tho oporating poeriod but tho capacity limit of
the presont supply systoms has been reachod. More supply and oxhaust air 1s
particularly needed throughout the Chemistry Bullding 200 while the Physics
Building 203 and the Cheomical Engincering Bullding 205 have only a limited num-
ber of laboratories which require edditional ventilation. With thie increased
ventilation problem thore also 1s the attendant provision for Incrcased air con-
“ditioning facilities. A preliminary proposal has recently been submitted to the
AEC for making the requirod changes to the present ventilation systems,

' The ventilation systems in all three of the above mentioned buildings are
not identical. However, the Chemistry Bullding 200 may be considered representa-
tive of all three and a brief resume of the ventilation facilities in this bulld-~
ing will be given. The systems were originally designed on the basis that all
toxic and radioactive experiments would be performed in hoods, Blickman hoods
with or without glove panels, and vacuum hoods, werc generally adapted for the
research activities which cover a wide range of chemistry applications, Sieciel
ventilation problems which the standard design would not accomodate werec to be
dealt with individuelly. Some of these special problems will be described later.

The Chemistry Building is divided up into six wings tied together at both
ends by transverse corridors comnecting with the wing corridors. The wings ere
separated by courtyerds so that the plan resembles a ladder. ZEach wing ie di-
vided up into laboratories-and offices with a corridor between them. The unit of
wvidth for a module is 10 feet so that a laboratory or' office may be any multiple
of this number. The normal laboratory unit consists of two 10 foot modules and
two 10 Toot offices. Hausorman steel panel partitions are used for dividing each
wing into the reguired nuwber of laboratories and offices, the maximum boing 24
of each,

All six wings of the bullding are of similar decign and construction and
contain practically identical heating and vontilating equipmont. Perhaps the
starting point for an understanding of the ventilating and air conditioning
systoms is & description of tho supply system. Slide 501-219 1s a schomatic
diagrom of the supply ventilation system in each wing. All fresh air ip teken
from the outside and passod through the primary and secondary filters. Theso
ere AAF Company Type PL-2h filters with standard 5 ply firo resistant airmat In
the primsry filters and standard 10 ply firoc resictunt elrmat in the soccndary
filters. The life of the primary end sccondsry medis rangos from 1 to 2 months
and 2 to 4 months respectively basod on a maximwa prossurce drop of approzimatoly
.5" WG for each. Thoso filiors are removing & high porcentago of tho dust parti-
cloo an indicalod by the particle sizo officloncy tosts conducted by Mr. O'Neil
on tho hood profiltors.
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The suprly ajir ie next drawn through the prohoat coll by two funo and dis-
charged into a plonum {rom which there aro threo separate branclos. Tho firet
main branch supplios a conslant volwno of air to tho offices and corridor, the
socond main branch oupplics a constant volumo of air to tho luboratorics and the
third main branch supplics a variablo amount of air to the corridor. Cooling
and rcheat coils in the threo maino temper the air to the required conditions
for maintaining tho spocificd temperaturo and huwuidity. Spocial rooms arc pro-
vidod with boostor heating and cooling coils in tho supply risors whero lower
. than gerneral conditiono arc required.

The air flow pattern is as follows: air from the offices is vitiated to
the corridor; the corridor air and the vitilated office air is vitiated into the
laboratories; and thie air together with the laboratory supply air is removed by
the laboratory exhaust systoms,

Whenever the lsboratory exhaust air demand is greator than the minimum air
.pupply, the cxtra supply alr is provided through the varieblo air branch which
discharges into the corridor fram which it is vitiated to thc laboratories. A
static pressure regulator controls tho opening of the variable air daupor. The
otker tempsorature and humidity controls are also indicated but time does not
permit further oxplanation of them,

The removal of the minimum supply air for elr conditioning purposco and the
maximim exhsust roguirements will be discussed next. In view of the varying ox-
haust demasnds por laboratory and the necessity for flexibility, the exhaust
systems were set up on a modular basis. Each ten foot module may have a maximum
of two fans and two runouts exhausting aepproximately 1000 cfm each. The number
of hoods in the laboratory determines the number of fans, A maxlmum of three
Blickman hoods per runout has been established. One hood fully open regquires
1000 cfm at a 150 fpn face velocity but this avallable quantity of exhsust air
may be divided up between the other hoods on the runout. An &larm bell on the
systom notifies the occupant when the exhaust limit has been reached.

The runoutse from the lsboratory go up to the fan loft wkere they discharge
into the dirty plenum. Slide 420-315 shows the risers comnecting into the dirty
plenum. Between the dirty plenum and the cleen plenum are located the high ef-
ficiency filters. Slide 420-313 shows the mounting of the filters with inspec-
tion doors above and below the filters. The demper operating sectors which allcw
for the isolation of the filter from the system when filter changes are made ars
aloo shown. Slide 420-312 shows the exhaust fans connected to the clean plenun
and diocharging the air above the fan loft roof to the atmosphere,

Wherever radiloactive hoods are installed, a lsboratory bypass duct from the
dirty plenum in the fan loft to a regioter in the laboratory is used 8o that a
minfiim amount of air is exhausted ot 21l times from the laboretory. The hoods
are provided with air veloclly regulators vwhich maintein nearly e constant air
flow velocity for any position of the hood door. Alr may either be exhzusted
from the hoods or from the laboratory bypass. A plenum static pressurc regula-
tor controis the laboratory bypass dempor and elso a clean plonum damper, All
the extaust fens on the system run continuously co that the ebove dampers regu-

te tho emount of air romoved from the laboretory up to the capacity of the fazs
51ide 501-218 shows & control diagram for the hood, lab bypuss and plenum bypacs
doxpers. Whoro ile minimum air is removed by a constant exhaust from enother
piece of equipwont such as a vacuum hood or canopy no lab bypass is requirod.

No doubt you &ll ere fomilisr with Blickman hoods., Slide 420-31h4 shows one
of thnoo Loods irnstulled in a laboratory. At tho back of the hood aro four pro-
filters. Theno rn'ntein uniformity of alr distribution acroos the face of the
hood, remove & corluin portion of tho particulato matior theroby incrcasing tho
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1ife of the spoclal filiors and condonso voio of tho vapors that would othor~isoe
bo carriod into tho systom, Two typoo of modia have boon used in thouvo filters
namoly 25 FG and I'F 314 fiborglas. Those filtors havo to bo changed at anywhero
from 3 to 6 month intorvale doponding upon tho presouro drop, Tho maximum al-
lowablo roglsotanco for thoso filtors in ordor to malntain tho requirod air flow
io ,T" WG. 1t is thcrofore oconomlcally advisablo to sturt with as low an initial
rosistancoe as possiblo consistant with tho roquirod efficioncy for obtaining the
maximwn lifo from the filters. With the above roguiremonis in mind, AAF Co. his
recontly developed a new media for this filter with an initial resistance of .2"
WG or less at an air flow of 250 cfm, The dlscoloration efficiency tests with
atmospheric dust for theoso filters ran 47 to 5G;. It is undorstood that AAF Co.
is going to standardizo on this media for this type of filter and discontinue
tho two other types.

One of the special alr cleaning problems which has boen under development
at Argonne is that of removing perchloric aclid fumos, This mattor was referred
to Dr. Silverman who deveoloped a scrubber for this purpose. The constructed
modol which may be placod inside of a hood has bcen Iin operation &t Argonne for
approximately 6 montho. Rocently the filter which wes made especially for this
unit by Arthur D. Little, Inc. became clogged. The following slides show the
unit as well as the condition of the filter after failure: Slide Nos., 235-108,
109, 124 and 125. Apparently the aluminum scperators disintegrated either from
the NepCO3 or the acid fumes., Arthur D. Little, Inc., kindly made a replacement
filter, the scparators of which are made of shcet steel instead of alwminum.

The Air Cleening Studies Progress Roport for February 1, 1951 to June 30, 1952

covers a description of the scrubber along with test data on the performence ol
the scrubber with sulphuric acid. Further tests by Mr. O'Neil on thls unit wit
perchloric acid showed efficiencies ranging from 96 to 99.9%. Drawings are now
in progress for the construction of several of these units.

There are other ventilation problems at Argonne still in the process of
resolution. The one causing the most concern at present is the ventilation
treatment required for metallic fluorides. It is hoped that some information
in this connection may be obtalned during this visit,

-*
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Nucloar Energy sorios, Div. VII, Yol, I, McCGraw-H1ll, N.Y. 1951 Pnge 19S;
R. Landau and R. Rosen, Ind., Eng. Chom., 40,1389 (1948) and National

Nucloar Enorgy Sories, Div, VII, Vol. 1, McGraw-Hill, Now York, 1951,

.

Pogo 133 ond E. M. Borly, M. W. First and L. Silverman in ¥.Y.0.~1585 1952,
Thoe formor two using NaOH os tho scrudbor liquid with low gas velocities
and a relatively lorng contact time of approximatoly one minute reportod high

abosorption of F2 and HF. The latter, i.0., Silverman et al., using succossive

-stagon of saran fidro wetted by a spray of wator and followod by & dry cell

offccted officiencios of 99% with velocition of 200 L ¥M but with a prescuro
drop of 4n h,0.

-With these two mothods availadble then, it was tho odbjective to evaluate

_each, i,e., for the limostons bed process to detormine the efficiencies for

" fluorides, chlorides, and bdromides at room temperature and to determine the

minimum bed depth and gas velocities for minimum pressure drop snd for adeguate
efficiency with no recycling. And for the scrudber method to dotermine the
efficiency for elemontal fluoripe and interhalogens using a'contact tims on

the ordor of scconds rather than minuted in order {0 kesp the pige of tho

tower reasonable. :

The investigation of tﬁoue two procosses involved the une of'two S5 inch
diomoter pipes, one 4 feet long used as a spray tower in vhich a‘Shutte~Koerting
hollow cono 60° spray nozzlo was contoered ond one 6 feet long in vhich the
various depths of limestono bed wero packed. After the mixing of the halogen
and the air strcam, the air-halogen ntreamiéntored o gao distribution section,
flowing elther up through the bed‘in‘the limsstons adbsorption tower or dovn
through the spray tower flowing concurrently with the aquoous potassium hydroxide

solution which was sproyed from tho nozuzle and which was used as the absorbing

solution.




